
















































































ば，図２における面A0 B0 C0 D0は，３点Ａ，Ｂ，Ｃを通る平面に含まれるこ
とが分かる。このことにより，点Ｄは半直線ID0と平面ＡＢＣとの交点とし
て定まることになる（図３左)。これらの作業を繰り返すことにより，残り




























と表される。また，正方形Sの隣り合う頂点Ａ(r, 0, 0)，Ｂ(0, r, 0) に対して，点Ｐが平面I2AB上の点であるなら
ば，実数u，vを用いて OP= OI2＋I P2 = OI2＋(u I A2 ＋v I B2 ）と表されることから
を得る。(1)と(2)の成分を比較することにより，x≥0，y≥０を満たす領域における空間曲線W上の任意の点Ｐは
図３
図４　Troika, ‘Squaring the Circle’, 2013, bent steel tubes, black flocked surface, 77.5×139×139 cm
Installation View, Kohn Gallery, Los Angeles, 2015.
図５　Troika, ‘Squaring the Circle’
drawing, 2013, watercolour on paper,
21 cm×29.7 cm.
OP＝( rt cosθ, rt sinθ，t－d ) (1)d d
Ĉ＝｛半直線I1P｜P∈C ｝，Ŝ＝｛半直線I2P｜P∈S ｝
OP＝（ur，vr，d(１－u－v）） (2)









































cosϕ(θ)＝ I A2 ・I P2｜I A2 ｜｜I P2 ｜
ϕ(θ)＝arccos( I A2
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Optical Illusion Objects from a STEAM Perspective:
The Case of Troika’s Perspective Sculpture “Squaring the Circle”
Toshio SAITO＊・Miku UEDA＊＊
ABSTRACT
On January 22, 2016, a cabinet decision endorsed the Fifth Science and Technology Basic Plan, in which a series of 
initiatives called “Society 5.0” was proposed to realize a “super smart society” in the future.  In connection, Japan’s Ministry 
of Education, Culture, Sports, Science & Technology declared that all high school students must receive STEAM education 
to build a thinking foundation to fit in this prospective society. 
This article examines optical illusion objects in the context of STEAM materials for high school students.  Section 2 of 
this paper briefly reviews the concept of perspective projection.  To facilitate students’ understanding of this concept, we 
use GeoGebra, an interactive mathematics software.  Section 3 focuses on geometrizing Troika’s perspective sculpture 
“Squaring the Circle.”  We obtained permission from Troika to 3－D－print a smaller version of this work. Section 4 provides 
some tips in 3－D－printing the sculpture.  The penultimate section demonstrates an application of this idea to polygonizing 
the circle.
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